ABSTRACT. A system of 10 proportional 14C counters has been designed. The counters have a volume of 35m1 and are operated with CO2 at a pressure of 1 bar and a voltage of 3300V. The amplified signals of the counters are fed through an analog multiplexer to the inputs of three discriminators. The Geiger signal is fed to a separate discriminator. A logic circuit selects from these discriminators the alpha, beta, muon, and purity counts which are then stored in a microcomputer (ITT 2020 with 48K RAM), where the necessary calculations are also performed. The purity of the gas sample is monitored by counting a part of the moon spectrum. The alpha and beta pulses are stored during 95% of the measuring period; the remaining 5% is used for registration of the muon and purity pulses. The overall accuracy of the system for modern carbon samples is 2% after a counting period of 6 days.
INTRODUCTION
The determination of 14C/12C ratios in very small quantities of carbon would yield results of scientific and/or practical value to such research areas as archaeology, oceanography, environmental studies, climatology, and authentication of museum objects.
Parallel to the development of the mass-spectrometric separation of 14C and 12C ions followed by counting of the 14C with electrostatic accelerators, conventional proportional counter operation using CO2 as a counter gas has been extended to very small counters and samples. Although the latter method is slow (counting times up to several weeks may be required for 20mg of carbon) no operator intervention is necessary and many samples may be counted simultaneously.
New installations with small counters are under construction or in the planning stage, eg, at the National Bureau of Standards (Currie, 1978) , Brookhaven Laboratory (Harbottle, Sayre, and Stoenner, 1979) , Harwell (Sayre et al, 1981) and the Isotope Physics Laboratory of the University of Groningen.
In existing 14C counting set-ups (Tans and Nook, 1978 Figure 2 shows the total data acquisition system. The output of each amplifier is connected to I of 10 rather simple discriminators and an input of the analog multiplexer. The discriminators (D) have a common reference; their outputs generate the 14C counter address for the multiplexes through an encoder.
The output of the multiplexer is fed through an analog buffer to 3 adjustable precision discriminators where the alpha, beta and purity energy levels are set. One of the 3 adjustable discriminators is shown in figure 3 . The reference level can be adjusted with R. The hysteresis and response time are 5mV and IlOnsec, respectively. The maximum temperature drift of the circuit with amplifier, multiplexer, buffer and adjustable discriminator is 25UV/°C. The Geiger pulse is fed to a separate discriminator. The muon and purity pulses are selected from the discriminators D1 and D2. The alpha and beta pulses are in anti-coincidence with the Geiger pulse and are separated in the alpha/beta select circuit. After a pulse appears at one of the alpha, beta, muon or purity lines, the latch will get a delayed strobe pulse The alpha and beta pulses were counted separately for correction of the dead time which is ca 0.2% for an alpha-beta count rate of 0.Scpm and a Geiger count rate of 1400cpm.
